We thank Lévy et al 1 for pointing out the unfortunate inconsistencies in our paper. 2 The aberrant phasing in our Figure 1 was pointed out to us at an earlier stage by the Jain Foundation and an erratum is being published in parallel (EJHG, this issue). Regarding the mix-up of the oligonucleotides h32DYSF1 and h34DYSF2, we confirm this and have it included in the erratum. It is due to a regrettable mix-up in the ordering procedure. We are pleased to learn that in fact our overall success rate is even better than we initially assumed (at least 78%), because according to Dr Lévy targeting exon 32 with our antisense oligonucleotide (AON) is also effective. We are in the process of testing the aberrantly named h32DYSF2 (which targets exon 34) to see whether it induces exon 34 skipping.
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The authors question the significance of our finding that DYSF exons can be readily skipped using AON design guidelines derived from Duchenne muscular dystrophy (DMD) AONs. 3 We would like to emphasize that the DMD gene is by no means a regular gene. It is the largest gene in the human genome (2.2 Mb), the coding sequence makes up only B0.6% of the gene and thus the introns are exceptionally large. As such, it is conceivable that DMD exon splicing is more reliant on exonic splicing enhancers than other genes, which would make it easier to induce exon skipping targeting exonic sequences. 4 It remained to be confirmed that this was also the case for other genes and, in fact, one of the major objectives of our study. Our study clearly shows that this appears indeed to be the case, which is an encouraging finding for the exon skipping approach in general.
While analyzing the DYSF gene and dysferlin protein for eligible exons, we have taken a conservative approach. Lévy and colleagues point out that C2 domains might not be essential for protein function, given the mild phenotypes of the exon 32 deletion patient 5 and their own patient who only expresses the most C-terminal C2 domain and the transmembrane domain, due to a large homozygous mutation. Nevertheless, there are numerous patients who suffer from splicing mutations that do disrupt domains upstream of the deletion, and who are affected. 2 Therefore, we felt it was prudent not to assume these domains were redundant, except for the fourth C2 domain, which is deleted in the patient described by Sinnreich et al. 5 In addition, our priority table is not only based on whether domains were considered essential, but also on the feasibility of correcting mutations. Lévy and colleagues point out that the large homozygous deletion represents a basis for multiple exon skipping targeting C2 domains. Although this may be true, it would involve skipping not less than five exons simultaneously for the eligible C2 domains. 2 Here a word of caution is in place. Although it has been shown that therapeutic skipping of two exons (double-exon skipping) is feasible in Duchenne patientderived cell cultures, 6 and in vivo in a dog model, 7 therapeutic tripleexon skipping has thus far only been shown for a Duchenne patient with a duplication of exon 44, where targeting exon 43 and exon 44 resulted in skipping of exon 43 and both exons 44. 8 Despite theoretical promise, as set out by us and others, 6,9 combined skipping of more exons has been proven extremely challenging as yet, in practice. 10, 11 In view of this, we have given a low priority to exons that require multiple (three or more) exons to correct the reading frame.
Finally, although in the absence of patient cell lines we were unable to show that exon skipping of dysferlin leads to restoration of a truncated dysferlin protein product, we felt our findings were of sufficient importance to share with the scientific community. As we discuss in our paper, follow-up research is needed to assess whether exon skipping not only restores production of a truncated dysferlin protein, but more importantly, also leads to (partial) restoration of its function and thus has therapeutic potential for dysferlinopathy patients.
